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[m^mm.] 0002 

[:giS^XH 2003.06.26 

{m^°\ SSI ^^iIHAlE^» ^bim^ ytsii ±x[ ^ n g^s 

[^^95J Semiconductor device with capacitor and metliod of forming 

tlie same 
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[^eaS] 131-142 

[^^] Aie^^Ai ^^m 122-47 aixi^af b-oi 

[^^1 KR 

2imm (2J) cHS-iei 

5!^^ (oi) 

iDi^mm^} 20 e 29,000 m 

Vii^ym^^} 16 ^ 16.000 

[^<y5!^&s] 0 3 0 ^ 

^^A^g^sl 24 m 877.000 m 

[mm 922,000 §! 

[§¥AH^] 1. S^^AH- SA-ilAH(£^)_1S 



37-3 



1D20030042171 #^ "^^V: 2003/12/23 

1J-^<H1 71:^-* ^^#^1^1^ ^w]^]-^ ^^^'^^■^ 

sflEi^^^H iBl:^^ ^m^^. ^ «flel<H^3fl^^ ^^^^cf. ^^-71 wvs^l y]^^ 

^ ^^^^^^ ^^^tb^. 

£ 1 

MIM, TlsflAjE^ 
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0030042171 #^ <a^>: 2003/12/23 

^^^]^]^ T^wl*]-^ ^£^1 ^;^> ^ n 'S-^ {Semi conductor device with capacitor 
and method of forming the same} 

:£ 2 £ 9^ £ 4i>^>» ^^>2^ ^^^*>fe «o^^^ M-B^ifl^ ^^^^^ 

£1-^14. 

-£ 12^ £ 11^1 tiV^^l ^^^^7] ^tb H-E^-vfl^ ^^^^^H^ltq.. 

<5> ^ ^vx^^ ^^^^ ^ =L «^^o]l ^ 2. ^^>Hl*>7fl^ MIM ?! 

AlEiSl ^^*l-7ll4. -R-^4l-^7> ^ A>-g-^>7m ^^^^ ^^^1 

^ t!-^l7> 9X^. 
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20030042171 #^ <^;^1-: 2003/12/23 

l-^H DRAMCDynamic Random Access Memory) ^l-^l<^l^ife -^^^^^^ €-'a-5|-^/^s^^^^^V 
^Bl^^Sj-^- (Oxide/Nitride/Oxide layer)^ S^^-^r <=>]-%-^}^ #e1^el#/-^^^/l-e1^5^§ 
^^(SIS ONO(Oxide/Nitride/Oxide layer)^! 3#^ ^4 c-] -^^^i 

^V5l-Hl:^f-(Ta205)^^ Sfe BST((Ba,Sr)Ti03)^-a: ^^^^^S <^l-g-^l-^ 
^sl-Msl^/-^^^/^^ ^2i(MIS ^S) ^#/-B-^^/^^ ^S(MIM ^3:)7> ;^lAl£)ji $i 

<8> SIS ^2: MIS ^SSl- l-el^B^^^ 1-^^ A>-g-^ nflofl^ 

-g-^^l^Ml ^ to. 71^^ ^^^S ^^oll ^^tbC]-^ SJ-^l-l-. ^^l7> ^7>£| 

tell ^^^S]J1 o] ^^f^o] -^^Bl-jzl. tg^ TliiflAlE-lS. 2l-g-i5>7ll £)c>1 ^^a] 

€^1- ^^^Al^l^ ^;^]* <^>7lt}-i4. iEt!: MIS ^S<^lA-1sq. ^o] sV-^;^!^^ A> 

<9> MIM ^o] ^^o.^ ol=o]>cl^ ^^o. A}^^}^ ^-^-ofl^ ^^^51 

^^^<=>] ^^B-S. JL^^n<^] ^^^j-cf. ne^ul- 71^31 ^^ofl ^-g-^^c^l o^e] 

^J€(gap-fill)<il -?-4^*>Jl ^-l-sj- -g-clt}. #5l^e]so.s ^^^^x:f. n 
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0030042171 ^^ 'U^}: 2003/12/23 

i^f^COhmic layer)^ ^AS. t!:i=f. °fl#^^^ ^Sj--^^ ^1-7] vi\]^o]^^ ^AS. 

<ii> nfe^-Ai, ^ «v,^o^ 7]^^ s^;^]^ 7]^^ ^^^S. ^^o\] ^■%■t}7] ■%-o]^ MIM ^se] 

^wj^V^ o.^ tl-cf. 

<13> ^ Dl ^^1^0.^, ^7] tiV^^l ^^1-^ o^eflo] eg ^4 ^1^41 S. <=g^# ^tijcr}^ 

£^1 7]^; ^7] >i Oleflo] <^^ollAi ^7] ^£^1 7]:^^ ic:#^l5'l^ ^W]^^ 

e^*^ ^fl^c^ ^7l ^vo.^ ##£lsi ^7] ^^Cf ^ 

Sfl:^«-1- ^Wl^l-^ nfl^ ^Ifl; ^V7l ^E^^^ ufll- ^Hl ^HlS. ^^15)5] ^ 

7l 311:^:^5!]- >^>7l^^^^ ^ «flelo1^3iB^; ^7l HflslcHB^-o] _ >^7l ^ 
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0030042171 m■^ <^;^>: 2003/12/23 

<i5> ui-i^i i^^M 9X'^^^, ^^^^ ^^^^ wv^^^vtii^ i-^#<^i s.^^ 

^^BlA>ol^(xiSix)^ Ol^o^^ ^ oj^Cf. >a-7l ti1lB]ol^^3Jfl^^ W>^^e>7ll^ ^^W^^^ 

(TiN), ^l-f-^^e^-CTaN). It^^'^r^i^l^^Sl-Bi-CTaAlN) , BlBh^<a:^^1^^3}-WiAlN)^ 
S.^^}^ ZL^o]]A] sr>u|-o^ -.^^ ol^o]^ ^ oirf. ^V7] ^yJ^z]:^]^^ ^}^2\t}7\] 

^ ^el^^^^(Si3N4) fi:l-^^^^(TaOx)^ ^ ^4. ^^-^l ^>^^^ ^ ^^-^l ^^^^ 
«-^^(Pt), <^1el#(Ir), ^il-(Os). ^#(Rh), S^^(Co), ^ M^(Ni)* nl-oflA^ 

^o]s. ^>i4^ i-^s oi^o^^ ^ oic^ 

•¥-°l^(Al). (Cu). E^E]-^^^nV(xiN), ^^#^2)-^i-(TaN), e^i^^sl-^HWN), ^tfl^ 
(Ru). ^-^^(Pt). <^l2l^(Ir), ^^^(Os). S.#(Rh), 3^H(Co). ^ M€(Ni)^ 
#ollAi Ai^s]^ ^o]s. <^1^<^^ ^ 9X^. 

^ ^ <^1°1]. ^Bl^^^^(Si3N4), HSQCHydrogen Si Isesquioxane) , 

BPSGCBoron Phosphorus Silicate Glss), HDP(High density plasma) -y::^^, PETEOSCplasma 
enhanced tetraethyl orthosi 1 icate) , USGCUndoped Silicate Glass), PSGCPhosphorus Silicate 
Glss). PE-SiH4 ^ AI2O3* ^f-<Hl>^i ^o]s. *>i4^ o]^o]^ ^ 01 
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0030042171 <^7}: 2003/12/23 

<i8> ^7.}^ ^^^^V^ ^^^^ cf^3f ^cf. nl;^-], ^ o]z]\o] c^<^s\. ^y^^s. ^ 

^HlsrV^ ^£^1 7l^# ^tllW. >^V7l <Heflol <:g^o1lA-l ^1-7] aVS^l 7]^* i^^A] 
^ ^fl-i-^^, ^^f^sfl^ ^ tillel<Hn]-3^^^ ^^^tlri^f. ^7l ^£^1 7\%^ ^i^oil 

<19> ^O^A-I, Aj-71 tifle^olBV^ >^7] ^u^^ ^ ^7] ^^^^ 3llBl^^><^ 

Aj-7l ^ o^eflo] <^<^<^1A-^ iB]^^ ^m^^. ^^f^sfl^ ^ HflelolB^sll^^ trfl, >^7l 

«H1 ^1:^1^1-^ ^^^^ ^ SZ-^D^ ^7l ^]-«-^^^ >a-7l ^=^1^1^31- >a-7l %^-^\<^ 

s 

^^JsfjL, >a-7l ^Sel^li^^^ofl *>-^^-^^# ^i^s:>7ll ^#*>JL. 5^>i8^1-^ ^#^1-^, 5§ 
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0030042171 



■^ ^;^]-: 2003/12/23 



^<^^H?fl ^ ^^^^ ^P^<^1 ^ ^3£^ *>7] ^«fl >^l^S)ol^l^ ^o]ii|.. ^o] 

£^ 7]^ >^H1 ^tq-JL <ei^5l'Hxl^ ^-foll ^ 7]^ 3]^ ^ 

^7ll4 £^ US. A>o]o]l 30^ ^o] 7^-4% ^^fl^i ^^^i 

<23> <^Alojl 1> 

<24> £ 1^ -M. ^t^cq ^ ^A]oj]o11 14^ ^^n] ^^-£1- ^-^^A. 

<25> £ 1^ %i-S^>^, £Al*>^l^ ^SJr^l^ 7l:fb(100) ^ofl 711 olH 

%^^^<^ SX^^ ^7l tiVS^l 71:^(100) ifl<=>ll^ ^;<l-^5l^(Dl£Al)oll o^Sfl #A^cg^ol 

^J-71 ^-^^'^^tfloflfe 1:^1: ^^(^1£^1)<^1 ^^^Slol o;^t:}. ^^-71 «V£^1 7l^(100)ifl2^ 

^>7l .^^(D)£Al)# ic:#Al7lfe S^^(120)^ ^Wl^V^ #^^<?^^(110)ol -^-71 

^1 71:^(100) ^a-^Hl ^^Itbi^. ^7] #^^<a^(110)^ HSQ, BPSG, HDP PETEOS, USG, 

PSG, PE-SiH4 ^ AI2O3I- i^^m m-oll^i >Jd^5l^ ^o\^ ^>i4o^ o]^ol^ ^ 
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20030042171 %^ 'U^}: 2003/12/23 

SXt:^. 7)]olH ^^(i^lH^Dl: A>o]ofl ^1-71 ^^^^ (Self-aligned 

contact)ol ^^1^>J1 ^^*(120)^ ^>7l ^>7l;^jt^^* ^S. 9X^. 

<26> >^V7l ^ <Hellol <:g^(A)ofl>^i ^71 ^'^^(120)* ^fl-fo^ ^7] ^^^<?^mil0) ^S. # 

#515] ^71 ^^^(i20)s] ^janl- 2fl^^(P)l- ^v-. >^Bl^(Stud)^ 

°B#^^(130a)<>l ^1-71 tiVt^l 71:^(100)^ 1:^1- ^<^S!\- ^7]^ AS Sl^^^H 

^^-71 3Hlc«.(p) ^d\] >y.7i 3sfl:E.^(p)s>f -2.^#3t|l^(140a), tifle^<^^5^€(150a) 

^ ^1^3)1 el (160a) ol ^%^S]o] o^cf. olufl, Aj.7| Ani^5D^(140a)^ w}^^ 

^ E^E^-^^Sl-^(TiN). ^##^S|-^(TaN), ^^#^^^l^^^^(TaAlN) , ^ 
^^^(TiAlN)* i^^m ^l-<HlAi ^>q-2l ol^o^^ =^ o;it:^-. >^l-7l ^^^2^ 

T^^Mn^aeOa)^ w>^^^}7im ^^^^(W), *y:^"l^(Al), ^el(Cu). ElEl-^^5^-^V(TiN) , ^ 
^#^2|-^HTaN), ^^:±:^^^^HWN), ^Bfl-^(Ru), «-^#(Pt). ols1#(Ir). -$.:i#(Os). 
(Rh), S^H(Co), ^ i^€(Ni)# ^^*V^ ZL^^]^^ ^>i4^ o]^o]:^ 

<27> AJ.7I ^^2ls '=g^(B)oll>^i^ >a-7l f^^V^<?!^(110) £^^^^^(130b). A^#4€ 
(140b), «flBl<^^^€(150b) ^ ^^^^;^-1^1^iill€(160b)ol ^Hls. ^f-slo] /5l*J-i;^KR)« 

<28> ^V7] ^ o^eiloi cg^(A)o1lA-l ^1-71 ^^^z^7;\pq^^^a60a)^ ^ , -^7] Hfle] 

11 (150a) si ^71 A^f'5^€(140a)^ ^ ^^-71 ^E^:^^ ^l|#§^(130a)^ sfl 

^-^(P)Sl Aiz|;^^;<ln^(170)ofl o)^ ^^^sj-Tj) ^ 
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^0030042171 ^^ <U7.}: 2003/12/23 

91^. ^tb ^^31^ '^^(B)<HlAi ^i^V^^VCR)^ ^oM <^^^i^l^Hl70)ofl Si^fl go] 

(TaN), ^j>^^^S)-^-(WN), ^Efl^(Ru), ^-«^(Pt), <^le1^(Ir). ^^^iOs), S.#(Rh), 3.^3. 
(Co), ^ M^(Ni)^ iWfe nf-oil^i -a^^^ ^'^S. ol^<>1^ ^ 9X^. ^ 

7] >^Z^-;^^^]n^(170)# ^**><^ ^71 iB]^^ Dfl §^^(1303)31- ^71^ AS. ^^*>£^ 
^^(200a)o] ^^c-l^ o.^ ^^^^o] 9X^. ^7] ^>-?-^^(200a)^q- ^^-71 ^2:^7]y^]^a70)^ H 
^s|-o^^ nj-s^. -B-^5i-(220)^ ^0^^^^(230)01 ^>efls ^i%^s>7ll ^#^4. ^^-71 3>^^^ 
(200a) ^ >a-7l >a-^^^(230)^ w>^2j^>7ll^ Ef^^^DV(TiN) , ^^-^^s^-^HTaN) . ^^^^ 
^^^^(WN). ^Bfl-^(Ru). «-^^(Pt). ole]^(ir), A>,^(Os). S.l-(Rh). S^H(Co). ^ 
(Ni)^ i^srV^ -Jd^s)^ ^o]s. ^>i4^ <^1^^^ ^ 9X^. ^7] 

*^^(B)<^l^i ^^^(180)0] ^^^o] ^y] 7^^^±7}(Rm M.SL^ ^ 9X^ . 

^>7l ^£^1 ^7\o\] ^^>^, nflS.^^(130a)ol 3r(l^^(P)» iB]j^^o:| 

1- I3fl§^l«2f 3tl^^7> ^Alofl ^A^^ ^ o^Cf. St!" ^7l Dl]$3.lM(130a)^ ^^cl- 

^^^(P)S. 9in ^oM *>^^^(200a)^ ^^^^ nl] ^^i:"}^^ fe<a ^ 9X^ 
. ^^7] Dfl§^^(i30a)ol ^e1:b^o^ ^-^^S. -^7l "^^(B)<Hl>H ^i^J-^ 

£ 2 vfl^l £ 9^ £ 151 ^^>i. ^^v^-^^ ^^^^m M-Hl-vfl^ ^^^^ 

S. 2» %i-S*>^. ^V7l ^ o]^]o] c^^U)s\. >a-7l ^^^S. -^g^O)^ ^al^l-^ aVjt^l 
71^(100) -^Hl ^;^l-^5]^(al£Al)^ M^^t}c^ Sr^^*^^* ^sl^ ^ o;tcf. ^^7] %>^^<^^^ 
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0030042171 %^ <y^>: 2003/12/23 

^7] 1:^1- >^>7l^l^^(fl£Al)^ ^A^^ >^7] a]-:^^] 71:^(100) 

•HI f^^>^'amilO)# ^^^t-Vcf. ^^-71 ^^SIS- '^^(A)<HlAi Aj-71 7l:^(100)vflSl 
# <=g^(^l£Al)* ^^^(i20)-a: ^A^t}:^-. ^^*(120)^ ^^7] 7.}7]^ 

l^^(n]£Al)^ i^#Al^ ojrq-. ^V7l f-^V^-g^Vdio)^ HSQ. BPSG, HDP -^s^^, 

PETEOS, USG, PSG. PE-SiH4 ^ Al203» 5L^§>^ iil-<Hl>^i 'Jd^^^ ^'^S ^VM-^l 

<32> £ 3# ^S^>^. ^oM #^V^^^H110) ^oHl £^^i-(130)* ^^^}^ 4^7] ^^^(120) 

^ ^ll-gri=i-. £^^(130)^ 1-^#<^1 S^slTlM- £^51^1 ^a^^ ^ 

9Xt\., ^1-71 £^^1-(130) ^<^1 ^^#(140), ti11ej«^mi50) ^ ^^a1z^-;^-1x1^(160)^ ^>^]iflS. 
^V7i 0.01^(140)^ ElEl-^^elA>olc(xiSix)5i-o.^ ^^^^ ^ ^7] 

(140)^ ElEf-^di)^^ i3ilE^^ (Sputtering) SE^ PVDCPhysical vapor deposit ion)-i-^S ^ 
^tt ^ ^^7]o\]A^ 600-700 ^S-^l^i (Annealing) 

€ n= 9X^. 4^ ^>7] ^^f^(140)^ 600~800°C^ ^£<H1a1 b)e}-^b^-^ 

CVD(Chemical Vapor Deposition) 2.^ ALD(Atomic Layer Deposition) ^2|-*><^ ^'^^ 

#^^°1^^5|-^i-(TaAlN), ^ ElEf^«y:^Dl^^S|.n^(TiAlN)^ ^f-^V^ :3.1-<HlA^ ^^^s)^ 
M-^ ^A^€ ^ ^cf. >a-7l ^^^z]-7;i^l^Hl60)^ ti>^^sr>7fl^ ^^^^(W). <'^^^]^ 

(AO, -^-eKCu). ElE]-^^2l-n^(TiN), ^^#^^mTaN), ^J^^^Sj-^WN) , ^tfl^(Ru), 
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0030042171 %^ 2003/12/23 

(Pt), «^l5l#(Ir). ^^^iOs). 3.^mCo). ^ i^^(Ni)^ 5L^sm ::L^'^]^^ ^^ 

^<^^ ^ $x^. 

<33> 5I<^>H, ^71 ^^#(140)^ <^1^<H^1^ £^^(130) 

2f ^^^1-^^ ^7] tiflel<^1^Hl40) AVojo^ ^dbAi^l^ tb^^. >a- 

7] a1]e|olnV(i50) o. xjr^ -f-Sfl- ^11- ^1-71 £:§i^Hl30)ol 

<34> :£ 41- ^i-SsV^a. ^^^z^-;^-lx]ni.(i6o, ^oM tiflel^^dSO), ^^7] ^^^(140) ^ 

£^^(130)^ ^V^ltflS sflBl^^H ^^7l ^ <He11ol cg^(A)o^lAi 3Jfl:^«-(p)l- 

^fl#^^(130a), -$-^#31)^ (140a), ^IIbI^ B^-afl^dSOa) ^ ^^'^qz]-^-1^1^3fl^(160a)# 

£^°]-sflBi(i30b), i2.^^3fl^(140b), till El c>ln^3ifl^( 150b) ^ 2^-^-1 ^l^afl^C 160b )-^S. 

n^^^^fe ^i^J-ib^^l-CR)* ^^^t!:!:^. 0^7]^^ ^7] >iB]J=^ tifls.^^ (130a)3|. >^7l lE^Ji^^J^I^ 
(130b)^ -^^tV ^oM i^^Hl30)^^ ^^^^cf. 

<35> £ 51- %v^§>iS, ^V7l 71^(100) ^Hl ^z|xi;^ln]-(i70)^ €-i^^>7ll ^^W. 

^71 ^z^-^i^lBV(i70)^ ^2l^^^^^(Si3N4) ^^l-^^^(TaOx)-^S. ^ $X 

cf. >^V7i ^z|>5l;^lni-(i7o) ^^n^dso)^ ^^^i-(180)^ HSQ, BPSG. HDP 

PETEOS, USG, PSG, PE-SiH4 ^ AI2O3I- i^^>^ ^l-<^l^i -tl^sl^ ^VM-^ # 

^S. ^^^^ ^ ^cf. 
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0030042171 %^ <U^}: 2003/12/23 

<36> 6* ^oM ^%n(l80)s\- >S-7l ^z^-x^^l^Hl70)^ ^V^lcflS. 3tflB]^^l-<^ ^ 

7] o]z]]o] ^■^(A)<^lAi ^^7] ^^^^-^^^^Mn^aeOa)^ it:#Al7l^ >i£5^^1i^^^(190) 

<37> £ 7^ ^3:^1-13. >iSel;^lii:^#( 190)0] ^^^^ >^7l #:?}-^«?l^(180)2l ^ 

^] sl-^^-^^i-(200)* €-^^^^1-711 ^^t!:^. ojufl *V^^^bV(200)^ e] El-^^S|-BV(TiN) , 

^l:#^^^^(TaN). ^^i^^^^KWN). ^^1^(Ru). «-^^(Pt), ^lel^Clr), ^i^(Os). S# 
(Rh), ^^^B(Co), ^ M^(Ni)^ i^^>^ ^l-<Hl^i 'y^^fe *>M-S1 

<38> £ 8^ ^1-71 ^>-^^^e}-(200) ^Hl 5l^5^i-(210)# 

(210)^ 7j^(gap-fiii)ol SOGCSpin on glass) ol-§-*><^ HSG^-^S. ^^^^ ^ $X 

^. 

<39> i 9^ ^^7] slAjB]-(210) ^ ^1-7] s:>-^^^^(200)oll cfl^fl CMPCChemi cal 

mechanical pol ishing)^]- ^7] ^^^(180) ^l-^ ^>7l 

(210) ^ >a-7l *>^^^^(200)-a- ^171*>^ ^X\o\] ^7] ^^mi80)^ ic#Al^cf. olnfl ^7] 
iS.5];^li^^*(190) i^-f-<Hl ^>-¥-^^(200a)3Jl- 3)^3^]- 3ll^(210a)o1 ^^1^. 

<40> £ 10^ %i-2:s>iS, >a-7l 5>^^^(200a) <?>^ ^1-71 s\^i^ s)]^(210a)4 ^o^7l ^^ev 

(180)^ ^]7]^t]-. ^7] s^^S^ 3ll€(210a)3J)- ^V7l ^^°1-(180)ol ^ 

^ ^oM ^^'^2|^i^l^^€(160a)2l- ^t}^ s>^^^(200a)ol ^^cf. olnfl ^Vj] ^^s\S. ^ 
^(B)fil >^7l ^^^i-(180)^ 5LS.3fl^l>iH £^ s^V^nV^^a.^^ <^l-§-*H ^l7l£]^l ^Jl 
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20030042171 ^^ <^;^>: 2003/12/23 

<4i> ^^jos. S. 1^ -^^^(£1^ 220)3)- 1^ 230)* ^5L^^>7ll ^ 

BST[(Ba,Sr)Ti03]. PZT[Pb(Zr ,Ti )03]5q- 7j-o.^n^o.5. ^^^^ ^ ojcf. Aj-^] 

^7] sr}^^^3)- ^o^^ ^^^^ ^ ^4. >a-7l -H-^^(220)4 >a-7l -^^^^ 

(230)^ ^^7] ^^s\S. <^^(B)oflAi ^iT^slcH S. 1^ ^^1- ^^^*_VcV. 
<42> ^^7] yj-igofl tt^s^, #el^ 5^^0.5. ol^o^;^!^ °m^^(130a)* sfl^YCP)* i^^> 

^^^1 5fl^«.(p)^ o]^ ij£5]^ii^^*(i9o)* ^^^^ nil ^^tb ^^^v^* ^■ 

^ 9X^. ^7] nil s-s.^ (130a) o] ^Bl^^oljo^ ^^sjs «^^(B)oll>H ^^*J-4i:^>(R) 

<43> <^Alol] 2> 

<44> i no. ^ ^Vx^o^ ^AHlofl yVi^l cl-^^^^ M-Bj-^Cf. 

<45> H ^S^>^, S. IS^^ -e-^^(220)3t|- >S-7l ^2^7;\7]^a70) oH y^] nl- 

(175)7> 7fl^lls|o1 srl-f-^-^(130a)2l iie^^S* «cJ-^l^>o^ ^l^l^m 

<46> i 11 tiVi^l ±7]-^: ^^^^}^ £ 121- <5l-g-^>cH 4i7Mcf. 

<47> £ 121- ^Si^^, S. 4^ ^l-Bfl«^lAi ^I;=^lni-(i75)j2i. ^^n^-dgo)^ ^>^1^ ^^■s}Jl 

^£Bl;^li^^*(190)* ^^Jtbi^f. -^71 ^1:^1^(175)^ ^7] ^^^(180)s\- cf^ 

^^^^ ^ Sicf. >^7l ;^l;^lBi-(i75)^ ^e]^^5|-mSi3N4). HSQ, 
BPSG, HOP-^rsl-^i-, PETEOS, USG, PSG, PE-SiH4 ^ AI2O3I- iLf-*)-^ Hl-ofl^i -tl^s)^ 
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*>^^-^(200a)2l- -^-^^(220) ^ ^l-¥-^^(230)* 
<48> ttj-el-^i, ^ ^^<^1 ^tt MIM ^3l)AlE-1l- ^alel-^ ^ 

7> C-l^ -g-<^l^>nV. 3fl:^-^7> ^^^51:^5. o] ^flj^a.^ 
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3] 

^1 1 %H1 9X<^^^, 
4] 

^7] ^^^^^^^mn), ^i:#^5i-^HTaN). fti-^^^i^i^^si-^- 

(TaAlN), ^ ElEf-5-*a-^"1^^2|-eV(TiAlN)* 5L^^>^ ::il-<^l>H 'Jd^sl^ §>u|-o^ o]-^ 
[^^^J- 51 

6] 

^HWN). ^Efl^(Ru). «J^#(Pt). <^l5l#(Ir), ^i^(Os), ^l-(Rh), S'i-H(Co). ^ M^CNi) 

^ s.^^}^ =L^<^]^^^ ^o]s. ^>m-^ ^^s. oi^o^^i^ ^^^^ yis^i 
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^1 1 %M1 $Xo]^^, 

[^J^«ch 8] 

^1 7 SI'H^-I. 

^l-^^^(TaN), ^j:^€^Sh^(WN). ^Efl^(Ru), «-fl^(Pt). <^lel#(Ir), ^:il-(Os). 

(Rh). ^^^H(Co), ^ M^(Ni)^ ^l-'^Hl^i ^<>\s. s^VM-^ ol^o1;<l 

9] 

^1 1 *J-<H1 ^<H^i. 
[^^^J- 101 

^7] ^^^^s\-^(Si3M) , HSQCHydrogen Si Isesquioxane) , BPSG(Boron 

Phosphorus Silicate Glss), HDP(High density plasma) -i]:^^, PETEOSCplasma enhanced 
tetraethyl orthosi 1 icate) , USGCUndoped Silicate Glass), PSGCPhosphorus Silicate Glss), 
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PE-SiH4 ^ Al203» S.^^}^ lil-<Hl^i ^^^^ ^^-E. ^^S. o]^o]^]^ 

11] 

Ei^^ nfl§ a^Sf :S-<a^V ^^^^^ ^-i- ^£^1 4l^>. 

12] 

^]^^ ^^#5^^ ^ HflElolBVsfl^^ ^^^*>^ 

^>7l ^s.^ 7]^$\ ^^d\] 3.s.^^t}7\] ^#*>^ 
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13] 

^1 12 %H1 9X^^^. 

[^^^J- 141 

^1 12 Si^^i. 

15] 

^1 12 %H1 Sl^^i, 

«flelolB]-34]^^ HlEl-^^^n^.(xiN), ^^^^Sl-^i-(TaN). ^^^'t^^l^^s}-^ 
(TaAlN). ^ E^H^-^^^nl^^^ni.(xiAlN)^ St^m >Jd^£]^ ^l-uj-S^ 

16] 

^1 12 *J-<H1 ^<^A-1, 

[^^^J- 17] 

12 *J-ofl ^o1>^-1. 
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^^(WN), ^Efl^(Ru), «-fl^(Pt), <^l5ll-(Ir), ^i#(Os), ^f-(Rh), S^B(Co). ^ H^(Ni) 

# i^*>^ ^^s]^ *>M-sl ^^^51^ ^-i- ^^1-^^ *m ^£^1 i 

181 

12 ^^^i, 

[%^^*ol- 191 

18 *j-<^l ^^Ai. 

^^^H(Co). ^ M^(Ni)^ i^^m ^^Sl^ ^o^£ 

I^i^^J- 201 

^1 12 «J-<H1 ^ol^i. 

^7]^o_s. ^^^^ O.^ 5r>^ tiVS^l :±:^K 
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^1 20 *oHl ^<^^i, 

>a-7l ^1^1 ^T-^ ^el^^5|-^i-(Si3N4). HSQ. BPSG. HDP PETEOS. USG, PSG. PE-SiH4 

^ A12031- S.^^}^ Hl-oflA^ ^^sl^ ^o]S. ^^^51^ ^^i^S. 

22] 

^1 12 ^Hl Si'H^i , 

^^71 ^^o^ ^7] ^^^^^^ ^]7]t}c^ >a-7l iSel^li:.:^*^^ 

23] 

^1 22 9X^^^, 

37-24 



^0030042171 #^ <^^1-: 2003/12/23 

^^B]-^ HSQ, BPSG, HDP^^^^, PETEDS. USG, PSG, PE-SiH4 ^ Al203» i^^Vfe 
Hl-^l^i ^^^^ ^^S. ^^i^^ ^^^S. ^£^1 «J- 

24] 

^1 12 ^<H^i, 

<H1>H -2.Bi#3fl^ ^ wflel'H^3ifl^^ ^^^^ i^, ^^sjs. <^^<HlAi 
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